Snail/FOXK1/Cyr61 Signaling Axis Regulates the Epithelial-Mesenchymal Transition and Metastasis in Colorectal Cancer.
Metastasis is the primary cause of colorectal cancer (CRC)-related death. However, the molecular mechanisms underlying metastasis in CRC remain unclear. We evaluated mRNA and protein expression levels by quantitative real-time reverse transcription PCR, western blotting, immunofluorescence, tissue microarrays, and immunohistochemistry assays. We also assessed the migration and invasion abilities of CRC cells in vitro by wound healing assays, invasion and migration assays, western blot analysis, and immunofluorescence. Tumor metastasis was evaluated in nude mice in vivo. A positive correlation was observed between the expression patterns of Forkhead box k1 (FOXK1) and Snail in CRC. Luciferase reporter and chromatin immunoprecipitation assays demonstrated that Snail directly bound to and activated the human FOXK1 gene promoter. Moreover, the Snail-FOXK1 axis promote epithelial mesenchymal transition (EMT)-mediated CRC cell invasion and metastasis. FOXK1 and Snail expression levels were correlated with tumor progression and served as significant predictors of overall survival in patients with CRC. Furthermore, overexpression of FOXK1 induced the EMT by upregulating the expression of cysteine-rich angiogenic inducer 61 (Cyr61). Luciferase assays showed that Cyr61 was a direct transcriptional target of FOXK1. Down regulation of Cyr61 decreased FOXK1-enhanced "CRC cell" migration, invasion, and metastasis. Additionally, FOXK1 expression was positively correlated with Cyr61 expression and was associated with poor prognosis. The Snail/FOXK1/Cyr61 signaling axis regulates the EMT and metastasis of CRC.